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Abstract 
Data for the Census years 1986, 1991 and 1996 show that Maorilnon-Maori differences in employment and 
unemployment rates increased over the ten·year period. In search for a possible explanation, multinomial 
log it models are estimated with unit record data in order to control for changes in socio-economic and demo· 
graphic factors such as age, qualification, and family and parental situation. The analysis shows that the 
Maorilnon-Maori differences in employment (unemployment) that are explained by the multinomiallogit models 
decreased from 51% (43%) in 1986 to 38% (34%) in 1996. Two potential contributors for declining relative 
labour market outcomes of Maori men are identified: increasing returns to skills and changes in the sectoral 
composition of the workforce. 
Keywords: labour force status, multinomiallogit, census data 
The increasing disparities between Maori and non-Maori 
in labour market outcomes such as wages or employment 
rates in the second half of the 1980's are well documented. 
This trend is evident in statistics from the Household La-
bour Force Survey (that provides quarterly data from De-
cember 1985) as well as from Census data (using the years 
1986 and 199 1 as reference points). Very little, if any, of 
the increased disparities can be explained by changes be-
tween the Maori and non-Maori populations in relative sup-
ply side characteristics that are known to be correlated with 
labour market outcomes (See, for instance, Winkelmann 
and Winkelmann, 1997). 
In this paper, I make use of data for the 1996 Census year 
in order to provide an updated analysis of the relative eco-
nomic progress of Maori and non-Maori over the decade 
1986-1996. Two independent observations make this a po-
tentially very interesting question. First, the ten-year pe-
riod comprises roughly a full business cycle, with 1986 
and 1996 representing years of near full-employment and 
199111992 the trough of a recession. Hence, while it is be-
yond dispute that disparities were increasing between 1986 
and 1991, the question then becomes whether the follow-
ing recovery had also a disproportionately positive effect 
on Maori employment, bringing Maori in 1996 possibly 
back to a similar relative position as they had been in a 
decade earlier. If Maorilnon-Maori disparities in labour 
market outcomes were mainly cyclical rather than struc-
tural , imponant consequences for policy would follow. 
A second reason why an analysis of the economic progress 
ofMaori between 1986 and 1996 is interesting is that half 
way through this ten-year period, in May 1991, the New 
Zealand system of industrial relations underwent substan-
tial change. The Employment Contracts Act (ECA) replaced 
a system of centralised bargaining and compulsory union 
membership with a system of decentralised enterprise bar· 
gaining and free choice of bargaining agents (Harbridge, 
1993). The economic consequences of this legislation are 
a topic of ongoing academic research. For instance Evans, 
Grimes and Wilkinson (1996) have shown that productiv-
ity growth was strong in the post-1991 period. Concurrently, 
employment grew substantially. Maloney (1997) estimates 
that at least 16 percent of the actual employment growth 
during the post-ECA period (up to 1996) can be attributed 
to the legislation. In a sense, the present paper provides an 
observation point on the potential consequences of the ECA, 
through its effects on the relative labour market opportuni-
ties for less ski11ed workers, for the relative economic 
progress of a minority group. 
The analysis is based on unit record data from the 1986, 
1991, and 1996 Censuses. The results are restricted to men 
fo r the sake of brevity. Economic progress is measured by 
labour force status - employment and unemployment - at 
Census day. 1 In addition to reporting standard descriptive 
statistics, I estimate multinomial logit regression models 
of the detemrinants of labour force status. This type of analy-
sis allows. an interpretation of the labour market trends for 
Maori men relative to a well-defined benchmark, namely 
non-Maori men with similar productive and socio-economic 
characteristics. 
The remainder of the paper is organised as follows. The 
next section describes the data set and summary statistics 
on employment rates of both Maori and non-Maori men. 
Subsequent text presents multinomial logit regression re-
sults in order to assess how (differences in) socio-economic 
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characteristics determine (differences in) labour market out-
comes. The section after that evaluates the strucrural change 
hypothesis, while conclusions and future research ideas end 
the paper. 
Data 
The data analysis in this paper is based on random samples 
from the New Zealand Population Censuses for 1986, 1991 
and 1996. To be included in the sample in any of the three 
years a person had to be of working age (16-64 years old) 
with non-missing infonnation on ethnicity in that year. For 
1986 and 1991 , 25,000 observations were drawn at ran-
dom from each of the Maori and non-Maori populations. 
This constituted about 12% of all Maori and 1.5 % of all 
non-Maori at the time (See Winkelmann and Winkelmann, 
1997, for a more detailed description of the sampling). For 
the 19% Census, the sampling strategy was different, as 
the sample now comprised a 5% sub-sample of the entire 
working age population. This sampling resulted in 15,231 
Maori and 96,260 non-Maori observations. The differences 
in sampling should be immaterial to the validity of the com-
parisons, as sampling weights were applied whenever they 
were appropriate. 
However, comparability of Maori characteristics and out-
comes over time may be limited for a different reason, as 
(self-reported) ethnicity is an elusive concept. The meas-
ure is affected by social context and change, as well as by 
questionnaire design, for instance the treatment of multi-
ple ethnicity. In 1996, over 15% of New Zealanders indi-
cated that they belonged to more than one ethnic group. 
This was up from only 5% in the 1991 Census and was 
partially caused by a rewording of the question (See also 
Chapple and Rea, 1999). The convention adopted in this 
analysis (and, for most purposes, by Statistics New Zea-
land) is a hierarchical definition. Everyone giving ''Maori" 
as one of the cited ethnic groups is classified as Maori . Not 
surprisingly, the surge in multi-ethnicity led to a substan-
tial increase in the proportion ofMaori among all New Zea-
landers. In tenns of the working age population , the pro-
portion increased from 10.5% in 1986 and 11.1 % in 1991 
to 13.7% in 1996. 
One immediate consequence for the analysis of labour 
market outcomes is that computing employment growth 
rates can be misleading. In 1991 , for example, an estimated 
54,497 Maori men were in full-time employment. By 1996, 
full-time employment of Maori men had increased to 
81,181, an increase of 49 percent. During the same period 
and using the same type of calculation, non-Maori employ-
ment increased by only 13 percent. This comparison ig-
nares that the composition of the population has shifted 
substantially, and Table 1 provides a more meaningful ba-
sis for a descriptive comparison using employment rates. 
Note that throughout this paper, employment rates are de-
fined in proportion to the working age population rather 
than the labour force. 
From Table l, full-time employment rates increased be-
tween 1991 and 1996 by 2.8 percentage points for Maori, 
and by 0.9 percentage points for non-Maori. The increases 
in total employment rates, including part-time employment, 
were 7.3 and 4.5 percentage points, respectively.2 Hence, 
as in Evans et al. ( 1996), there is evidence that Maori em-
ployment rates increased substantially faster in the post-
1991 period than did non-Maori rates. This finding could 
indicate, among other things, that Maori employment rates 
were more sensitive to cyclical fluctuations than non-Maori 
rates, or that Maori men benefited disproponionally from 
the labour market deregulation of the early 1990's, or both. 
In order to eliminate the effect of the recession, one possi-
ble approach is to compare the employment rates over a 
longer term, between 1986 and 1996 say. These two years 
were periods of near full-employment, in the sense that 
aggregate unemployment was dose to its natural rate. Based 
on this comparison, Maori full-time employment rate fell 
by 18.5 percentage points, and the overall (full-time plus 
pan-time) employment rate by 14.8 percentage points, over 
the ten-year period. 
Concurrently, non-Maori employment rates fell by only 11.3 
and 6.1 percentage points, respectively. Hence, the relative 
improvement in Maori employment rates between 1991 and 
1996 was, by far, insufficient to compensate for the sub-
stantially larger previous relative losses between 1986 and 
1991. Both Maori and non-Maori employment rates failed 
to return to their previous levels, but Maori were worse off 
relative to non-Maori in 1996 than they were in 1986. Simi-
lar conclusions can be reached with respect to unemploy-
ment rates. 
How can we explain this development? From an economic 
point of view, it is useful to distinguish between supply 
and demand effects. On the supply side of the market, indi-
vidual employment outcomes are determined by the char-
acteristics of that person some of which, such as age and 
education, are observed by the analyst while others are 
Table 1. Labour force status for Maori and 
non-Maori men in 1986, 1991 and 1996 
Maori non~Maori 
1986 
Full-time employment 0.718 0.820 
Part-time employment 0.057 0.035 
Unemployment 0.106 0.032 
Out of the labour force 0.119 0.113 
1991 
Full-time employment 0.505 0.698 
Part-time employment 0.049 0.051 
Unemployment 0.210 0.086 
Out of the labour force 0.236 0.167 
1996 
Full-time employment 0.533 0.707 
Part-time employment 0.094 0.087 
Unemployment 0.163 0.068 
Out of the labour force 0.210 0.138 
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unobserved, and by the value that the labour market puts 
on both observed and unobserved characteristics. In this 
framework, changes in the relative outcomes of two groups 
over time can be explained either by relative changes in 
the average characteristics of the two groups, or by changes 
in the market rewards to those characteristics. If, for in-
stance, Maori have relatively lower levels of formal quali-
fications than non-Maori, and if market forces were to put 
over time a larger premium on those qualifications, then it 
follows that the relative position of Maori in the labour 
market can be expected to deteriorate, ceteris paribus. 
On the demand side of the labour market, Maori outcomes 
may have been affected by sectoral change. If Maori and 
non-Maori were imperfect substitutes by virtue of their dif-
ferent levels of education and labour market experience 
and if employment opportunities disappeared in sectors 
where Maori were traditionally over-represented, then we 
would expect to see a decline in the relative outcomes of 
Maori, at least in the short-run, until further adjustments 
have taken place. The decline in employment could also 
indicate an increase in discrimination against Maori- again 
a change in demand conditions. In practice, it can be ex-
pected that both channels - supply and demand fac tors -
provide elements of an explanation. This paper studies the 
empirical evidence on each of the two. 
Changing characteristics and returns 
The labour supply based approach to differences in Maori 
and non-Maori labour market outcomes looks at the im-
portance of factors such as age, education, and parental and 
marital status. Based on the human capital model, educa-
tion and age can be seen as proxying market opportunities 
(e.g., persons with high human capital are more likely to 
be employed), whereas parental status is proxying the value 
of non-market activities (e.g., single parents have a rela-
tively high value of non-market activities leading to lower 
employment rates). With respect to marital status, many 
studies have found that married men have a stronger la-
bour market attachment and higher wages than unmarried 
men (e.g., because they traditionally are the main income 
provider). 
As Table 2 shows, Maori men tended to have lower levels 
of formal qualifications, be younger, have a lower propen-
sity of being married and a higher propensity of father-
hood, in particular as a single parent, than non-Maori men. 
Taking these factors as exogenously given, each of the four 
contributes a partial explanation of why Maori have lower 
employment and higher unemployment rates than non-
Maori. 
However, the empirical evidence in Table 2 does not sup-
port the hypothesis that the deterioration in the relative 
position of Maori men over time might have been caused 
by a deterioration in the relative characteristics. For in-
stance, the relative endowments with qualifications re-
mained largely unchanged between 1986 and 1996. For both 
Maori and non-Maori men, the proportion of working-age 
people with a post-secondary qualification hardly changed 
over the ten years (20 and 40 percent, respectively). An 
increase in the number of people with a university qualifi-
cation came for both groups at the expense of a reduction 
of people with vocational qualifications. At the other end 
of the scale, the proportion of people without qualifica-
tions decreased over-proportionally for Maori. Hence, some 
convergence in characteristics occurred. Similarly, the rela-
tive age gap between Maori and non-Maori became some-
what smaller. A factor working "against" Maori men de-
rives from the changing family variables, as the marital 
rates decreased, and the incidence of single parenthood in-
creased, faster among Maori than among non-Maori men. 
Of course, these factors are not independent (i.e., age, edu-
cation and family status are correlated) and a regression 
analysis can be used to formally identify the joint contri-
bution of all characteristics towards explaining the observed 
differences in outcomes, as well as the specific contribu-
tion of each factor. As the dependent variable "Labour Force 
Status" has four unordered nominal outcomes the 
multinomiallogit model is an appropriate econometric ap-
proach. The adopted methodology is described in 
Winkelrnann and Winkelmann (1997) where the interested 
reader can find more details. In general terms, the estimated 
coefficients of a multinomiallogit model can be interpreted 
in terms of odds-ratios. While the full set of tables is avail-
able on request, I report here only certain quantities of in-
terest that are derived from the estimated coefficients and 
discussed next. 
For a start, Table 3 provides a decomposition of the Maori/ 
non-Maori employment and unemployment differentials 
into an explained part and an unexplained part.' The basis 
Table 2. Sample averages of selected 
characteristics, 1986 and 1996 
Maori non-Maori 
1986 
No qualifications 0.621 0.340 
School qualification 0.183 0.252 
Vocational degree 0.174 0.307 
University degree 0.022 0.101 
Age 31.1 36.3 
Married 0.415 0.588 
Single parent 0.022 0.010 
Joint parent 0.385 0.365 
1996 
No qualifications 0.506 0.273 
School qualification 0.296 0.323 
Vocational degree 0.169 0.280 
University degree 0.029 0.124 
Age 32.9 37.3 
Married 0.328 0.522 
Single parent 0.057 0.015 
Joint parent 0.353 0.368 
Source: New Zealand Census, 1986 and 1996. 
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for this decomposition is the joint estimation of a model 
that postulates that Maori and non-Maori labour force sta-
tus is equally affected by their respective characteristics. 
The estimated parameters are used to compute the average 
predicted probability of employment for Maori and non-
Maori men separately and, from there, a predicted employ-
ment differential. The same is done for unemployment. This 
is very much in the spirit of a standard Oaxaca decomposi-
tion (Oaxaca, 1978), although the characteristics here are 
evaluated at the joint coefficients rather than at the Maori 
or non-Maori coefficients. 
In this set-up the remaining unexplained differential has 
two possible interpretations. Either there are differences in 
Maori and non-Maori characteristics that affect labour force 
status but are unobserved by the researcher, or the coeffi-
cients differ between Maori and non-Maori, or both. Ex-
amples for the former include health (poorer Maori health 
could cause lower productivity and lesser attachment to 
the labour force), culture (Maori culture might reduce the 
labour force attachment by putting lower weight on mate-
rial success and stressing communal values over individual 
ones) and discrimination. An example for the second fac-
tor is differences in school quality (the same fonnal quali-
fication level increases Maori productivity by less than non-
Maori productivity). 
The numbers in the first two columns of Table 3 give the 
Maori minus the non-Maori probabilities. A positive (nega-
tive) number indicates that Maori (non-Maori) are more 
likely to be in that particular state in any given year. In 
1986, Maori men had an 8 percentage points lower prob-
ability of employment than non-Maori. Based on differ-
ences in characteristics, we would have expected a differ-
ential of 4.1 percentage points. Hence about 51 percent the 
employment gap can be explained through differences in 
individual characteristics, while the rest is unexplained. In 
the same year, Maori men had a 7.4 percentage points higher 
probability of unemployment than non-Maori, 43 percent 
of which can be explained by differences in characteris-
tics. 
Between 1986 and 1996, two developments took place con-
currently. First, the predicted Maori-non-Maori employment 
differential increased, from 4.1 percentage points to 6.4 
percentage points. As we have learned from Table 2, there 
was no clear-cut increase in disparities by characteristics. 
Hence, it is more likely that the increased explained gap is 
caused by an increase in the coefficients of, or "returns" to, 
specific characteristics such as experience or qualifications 
that tended to put Maori men at an increasing disadvantage 
as they had relatively low levels of experience or qualifi-
cations. 
The second development was that the overall employment 
gap increased substantially more than the predicted gap. 
As a consequence, the proportion of the employment gap 
that can be explained by the legit model fell from 51 per-
centin 1986 to 38 percent in 1996. There are several possi-
ble explanations for this decline in the predictive power of 
the modeL The first explanation is linked to the increased 
importance of factors that determine labour market out-
comes but are unobserved by the econometrician (such as 
skill, effort, etc.). If either the distribution of these factors 
shifted between the two groups or the returns to 
unobservables increased the unexplained employment gap 
would tend to rise. An alternative explanation is that the 
response of labour market outcomes to observed charac-
teristics differed between Maori and non-Maori, which 
would violate the assumption of common parameters un-
derlying the decomposition in Table 3. 
Table 3. Decomposition of the difference in 
labour force status probabilities between 
Maori and non-Maori men, 1986 and 1996 
Actual Exe_lained % 
1986 
Employment -0.080 -0.04 1 51 
Unemployment 0.074 0.032 43 
1996 
Employment -0.167 -0.064 38 
Unemployment 0.095 0.032 34 
Source: New Zealand Census 1986 and 1996, own calculations. 
To gain a better understanding of the latter issue separate 
models were estimated for Maori and for non-Maori. The 
next figures plot the average predicted employment prob-
abilities for the four qualification levels for Maori and non-
Maori men. The probability for non-qualified Maori men, 
for instance, is obtained by assigning the characteristic "no 
qualification" to all Maori in the sample, leaving their other 
characteristics as they were, and averaging over the pre-
dicted probabilities. Hence, this is our best estimate of what 
Maori employment would look like if all Maori were un-
qualified.4 The predicted probabilities for persons with 
school, vocational or university qualifications are computed 
in the same way. 
In tenns of substantive results, Figure l shows, somewhat 
surprisingly, that for 1986 employment rates were an in-
verse-U-shaped function of qualifications since a univer-
sity degree did lead to lower predicted employment rate 
than a tertiary certificate from an institution other than uni-
versity, both for Maori and for non-Maori. However, at the 
pre-tertiary level, there was a strong positive association 
between employment and qualifications. Figure l also 
shows that education was substantially more important for 
Maori than it was for non-Maori. For insmnce, Maori males 
with a tertiary certificate had an employment probability 
that was 15.4 percentage points above the rate for Maori 
males without a qualification. For non-Maori males, in con-
trast, the corresponding difference amounted to only 5.4 
percentage points. Had all males in the sample obtained a 
tertiary certificate in 1986, predicted Maori employment 
would have been higher than predicted non-Maori employ-
ment. Overall, Maori and non-Maori employment rates were 
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Figure 1. Predicted probability of employment by qualification, 1986 
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not that different, in particular for persons with at least a 
school qualification. 
Figure 2 shows the corresponding graph for the 1996 data. 
Two differences relative to the graph for 1986 are note-
worthy. First, while predicted employment was lower in 
1996 than in 1986 for all qualification levels for both Maori 
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sequence, Maori had , with the exception of university 
graduates, lower predicted employment rates than even non-
Maori without any qualification. Second, the downward 
shift in levels was accompanied by an increase in the re-
turns to qualifications. This increase, while observed for 
both groups, was substantially larger for Maori men, where 
the no-qualification-to-universi ty employment gap in-
creased to 23 percentage points, compared to 9 percentage 
Figure 2. Predicted probability of employment by qualification, 1996 
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points for non-Maori men. The large differential effects of 
qualifications for Maori is an intriguing finding and it is 
not "good news", since it puts an exceptionally high pen-
alty on having no qualification for this group. 
In summary, I find that in tenns of labour supply condi-
tions, the overall employment gap between Maori and non-
Maori increased from 1986 to 1996 due to two comple-
mentary reasons. First, the simple model predicted an in-
crease in the observed gap, not so much because the distri-
bution of observable characteristics became more dispersed 
but rather because of an increase in the rate of return to 
those characteristics. Second, employment rates for Maori 
men fell for reasons not captured by the model. While this 
development might have to do with unobserved supply side 
factors, a likely additional channel is through an interac-
tion with demand side effects. In the next section, I inves-
tigate changes in the demand side of the labour market in 
order to explore the potential effects of sectoral change on 
the relative employment of Maori over the period. 
Sectoral change 
The sectoral change explanation for the increasing relative 
Maori/non-Maori disparities "blames" a concentration of 
Maori in certain industries and occupations. This is by no 
means a new explanation. Among others , Haines (1989) 
argued that Maori workers (and in particular Maori men) 
are concentrated in manual occupations in the primary and 
manufacturing industries where employment opportunities 
have been declining over the period, while Easton (1994, 
1995) maintained that Maori are concentrated in a "sec-
ondary" labour market. I provide here additional evidence 
for this hypothesis by comparing the employment changes 
in a given industry over the ten-year perioO with the pro-
portion of workers in that industry that were Maori in 1986. 
Figure 3 shows that sectors in which Maori men were highly 
represented in 1986 tended to be sectors where total male 
employment would decrease over the next decade.5 Take 
for instance the Food industry. In 1986, 20 percent of all 
workers employed in that industry were Maori. Between 
I 986 and 1996 employment in that industry decreased by 
about 30 percent. At the other extreme were Business and 
Financial Services, where employment grew by 50 percent 
while Maori constituted only 4 percent of all workers in 
that industry in 1986. 
This trend can be summarised as follows: overall male em-
ployment decreased by 7.7% between 1986 and 1996."' If 
Maori employment had changed in all industries in pro-
portion to the overall employment change in that industry, 
then the expected change in overall Maori employment, 
based on the initial industry distribution, would have been 
-13.7 percent, almost double the overall rate. Hence, Maori 
men were severely disadvantaged by the initial sectoral dis-
tribution of their employment. 
There is, of course, no intrinsic reason why Maori men could 
not have moved to other sectors of the economy, and they 
did to some extent, as is apparent from Table 4. However, 
the adjustment was insufficient in order to overcome the 
strong pressures that were exerted by the sectoral change. 
Possibly, this process takes more time than allowed for by 
the horizon of this analysis. 
Fig 3. Industry distribution and sectoral change 1986-1996 . 
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Table 4. Industry distribution of employed 
Maori and non-Maori men, 1986 and 1996 
Maori Non-Maori 
Industry !986 1996 1986 1996 
Agriculture !3.1 !3.3 12.3 1!.8 
Apparel 1.7 1.0 !.6 1.3 
Basic Metal 0.7 0.7 0.7 0.6 
Bus.Fin.Services 2.5 6.2 7.3 12.0 
Chemical !.8 !.5 2.2 !.6 
Comm.Pers. 15.7 17.7 17.3 17.3 
Services 
Construction 13.6 11.3 !0.3 !0.0 
Electricity 2.1 0.8 1.5 0.8 
Food 11.6 8.3 5.8 4.2 
Machinery 7.0 5.7 8. 1 6.3 
Mineral 1.4 1.0 0.9 0.6 
Mining !.0 0.6 0.6 0.5 
Other Manuf. 0.2 0.3 0.3 0.4 
Paper&Printing 2.3 1.7 2.6 2.2 
Trade/Restaurants 11.2 18.0 17.1 21.3 
Transport !0.2 8.0 8.9 6.9 
Wood 3.8 3.8 2.6 2.3 
100.0 100.0 100.0 100.0 
Conclusions 
Using Census data for 1986 to 1996 I have shown that 
Maori/non-Maori differences in employment and unem-
ployment rates increased over the ten-year period. In search 
for a possible explanation, multinomiallogit models were 
estimated in order to control for changes in socio-economic 
and demographic factors such as age, qualification and fam-
ily and parental situation. The analysis has shown that 
Maorilnon-Maori differences in employment were only par-
tially explained by the model. It was hypothesised that in· 
creasing returns to skills and changes in the sectoral corn· 
position of the workforce both contributed to the observed 
development. 
One of the initial motivations of this research was to estab· 
!ish how Maori labour market outcomes might have been 
affected by the ECA. In the absence of a controlled experi· 
ment, the evidence is indirect and has to be treated with 
caution. If one shares the opinion that the ECA might have 
facilitated a more market oriented remuneration of work, 
and thus contributed to increased returns to skills, and 
moreover reduced the cost of employment adjustments that 
were triggered by changes in technology, globalisation, or 
changes in demand, then the ECA might have had indeed 
an indirect adverse effect ofMaori labour market outcomes, 
at least in the shon run. 
Future research 
Maori/non·Maori disparities in labour market outcomes are 
likely to remain a challenge for public policy and academic 
research for quite some time. Many important aspects have 
not been addressed in this paper. For instance, Chapple and 
Rea ( 1999) expose in some detail the problems associated 
with defining ethnicity and dealing with multiple ethnicity 
responses. The fac t that education and family decisions are 
likely to be determined jointly with (rather than exogenously 
oO labour market outcomes is also ignored, here, as well 
as in most of the previous literature on the determinants of 
employment. The formulation of a more elaborate struc· 
tural model might pay great dividends for understanding 
the ultimate sources of Maori!non·Maori disparities. 
Notes 
"Relative" outcomes in employment and unemployment 
rates are defined here in terms of percentage point dif· 
ferences rather than percentage differences, i.e., by tak-
ing difference rather than ratios of rates. 
Note that this definition of employment counts full·time 
and part·time employment on a one·to-one basis and 
thus differs from the concept of "full-time equivalent" 
employment. 
The original multinornial model provides separate re· 
suits for each of the four labour market states. For the 
sake of simplicity, I have aggregated full-time and pan· 
time employment into one single category. 
It is weU known from the literature on estimating re· 
turns to schooling in earnings functions that this state· 
ment is admissable only under the very restrictive as· 
sumption that schooling choices are exogenous. The 
emerging consensus appears to be that neglecting 
endogeneity probably causes the estimates to be down-
ward biased (Card, !998). 
The industry classification used here combines infor· 
mation from the 2·digit and 3·digit NZSIC classifica-
tion. A concordance is available from the author on re· 
quest. 
This decrease is a general feature of Census data and 
not resuicted to the sub--sample used here. Published 
data from the Household Labour Force Survey, how· 
ever, show an increase in male employment between 
1986 and 1996. One possible explanation for the dis· 
crepancy is the increasing number of"dumrnies" in the 
Census, non·respondent persons for whom little else 
than their existence is known to Statistics New Zealand 
(an estimated 40,000 working·age men in 1996). Pub-
lished employment statistics simply exclude these ob· 
servations without further adjustment. Note that the use 
of full-time equivalent employment would lead to an 
even larger fall in Census employment, as the proper· 
tion of part·time workers was much higher in 1996 than 
in !986. 
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